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SPECIFICATION 

A SPRINKLER HEAD COVER AND A SPRINKLER HEAD 
TECHNICAL FIELD 

[0001] 

The present invention relates to a sprinkler head to be 
installed in a building and is actuated in case of fire to 
spread a fire-extinguishing liquid and also relates to a 
sprinkler head cover to be installed in the same sprinkler head. 
BACKGROUND ART 
[0002] 

A sprinkler head installed in a ceiling or a wall of a 
building interior is coupled to a water supply piping, in which 
a nozzle is closed by a valve within the sprinkler head. The 
valve is supported by a heat-sensitive operating section in 
which is incorporated a heat-sensitive element, and in operation, 
the heat-sensitive element can sense the heat from fire and 
trigger the heat-sensitive operating section to be actuated for 
opening the valve. 
[0003] 

When the valve is open, a fire-extinguishing liquid within 
the nozzle is released, and the fire-extinguishing liquid would 
impinge upon a deflector disposed ahead of the nozzle and then 
spread all around to mitigate or extinguish fire. 
[0004] 

In connection with the sprinkler head, due to the reason 
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that the sprinkler head is not favorable to be furnished in a 
room from the viewpoint of design, a sprinkler head cover has 
been provided in order to cover the sprinkler head. 
[0005] 

The sprinkler head cover comprises a housing attached 
externally to the sprinkler head and a cover plate for covering 
the sprinkler head, both of which are connected to each other by 
means of a low melting point alloy. 
[0006] 

In case of fire, hot air stream from flames and smoke as 
well as heat absorbed by the cover plate of the sprinkler head 
cover would melt the low melting point alloy to thereby 
disengage the cover plate from the housing to permit the cover 
plate to drop down. 
[0007] 

Subsequently, the sprinkler head disposed inside the 
housing would be actuated with heat from the fire so as to 
spread the fire-extinguishing liquid. 

[0008] 

The sprinkler head provided with the sprinkler head cover 
includes, for example, one having a disc-like cover plate (see, 
for example, cited Patent Document 1) and another having a bowl- 
like cover plate (see, for example, cited Patent Document 2) . 
[0009] 

List of Patent Documents 
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Patent Document 1: US Patent No. 5^372,203, Specification; 

and 

Patent Document 2: US Patent No. 5,072,792, Specification. 
DISCLOSURE OF THE INVENTION 
PROBLEM TO BE SOLVED BY THE INVENTION 

[0010] 

Although the sprinkler head provided with the sprinkler 
head cover as disclosed in the cited Patent Document 1 is 
superior in exterior design due to the reason that the disc-like 
cover plate is installed in the sprinkler head and this can help 
reduce a volume of protrusion from a ceiling surface, 
disadvantageously this design may have made it difficult for the 
hot air stream from the fire to reach the sprinkler head 
disposed deep inside the housing after the disengagement of the 
cover plate under the fire, requiring a long time to trigger the 
sprinkler head to be actuated. 
[0011] 

In addition, the sprinkler head provided with the sprinkler 
head cover as disclosed in the cited Patent Document 2 
represents the one with the bowl-like cover plate installed 
therein, in which, in case of fire, the dropping off of the 
cover plate through its own actuation and subsequent actuation 
of the sprinkler head could take place quicker than in the 
sprinkler head as disclosed in the cited Patent Document 1. 
[0012] 
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However, owing to a shape of the cover plate that has 
employed the bowl-like configuration, a site of connection 
between the cover plate and the housing necessarily defines an 
inclined-face and the inclined-face should allow the molten low 
melting point alloy to flow down along the inclined surface of 
the cover plate during soldering work, thus making it 
problematic to carry out the soldering work, which could lead to 
a variation in connection strength depending on the specific 
skill of the worker. 
[0013] 

If a quantity of the low melting point alloy is 
insufficient or a connection area is not large enough in the 
site of connection between the cover plate and the housing, the 
connection strength would be consequently low. In this 
condition, if an external force is applied to the cover plate, 
possibly the low melting point alloy could be cracked away from 
the cover plate or the cover plate could be removed and could 
fall down. 
[0014] 

The present invention has been made in the light of the 
problems described above, and an object thereof is to provide a 
sprinkler head cover and a sprinkler head, which can be actuated 
quickly in case of fire and in which the constant connection 
strength is accomplished between the cover plate and the housing 
without any variations in connection strength exhibited 
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therebetween. 

MEANS TO SOLVE THE PROBLEM 

[0015] 

To accomplish the object of the present invention as 
described above, the inventors of the present invention have 
made a research directed to a distance from the ceiling surface 
to the cover plate in order to absorb the heat efficiently from 
the hot air stream drifting in a level below the ceiling surface 
so as to accelerate the melting of the low melting point alloy 
in case of fire and has finally completed the present invention. 
[0016] 

The temperature of the hot air stream drifting below the 
ceiling surface is the highest at a level of some millimeter to 
some tens of millimeters below the ceiling surface but not 
immediately below the ceiling surface, and the temperature tends 
to decrease as the distance to the ceiling surface increases. 
[0017] 

It has been made apparent from the research based on this 
knowledge that the heat can be absorbed efficiently from the hot 
air stream with the cover plate being installed at the level of 
some millimeters to some tens of millimeters below the ceiling 
surface as pointed above. 
[0018] 

On the other hand, the inventors have also made a 
consideration for the type of sprinkler head housed in the 
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sprinkler head cover that the heat can easily transfer to the 
sprinkler head even in a condition of the sprinkler head cover 
installed in the sprinkler head so that the sprinkler head can 
be actuated quickly in case of fire. 
[0019] 

In addition, with regard to a structure in the site of 
connection between the housing and the cover plate, the 
inventors have also contemplated such a structure that can 
achieve resultantly the satisfactory connection strength between 
the housing and the cover plate, even if the cover plate employs 
a configuration of a curved surface. 
^[0020] 

An invention as defined in claim 1 provides a sprinkler 
head cover comprioing: — q housing adapted to be attached to a 
sprinkler head which io connected to a v/ator supply piping and 
in which, — in case of fire, — a valve disposed inside the sprinkler 
head is open to allow a fire - extinguishing liquid in the water 
supply piping to spread around; a cover plate adapted to cover 
over the sprinkler head so that the sprinkler head cannot be 
seen from outside; — and a mount installed in the housing and 
having a hole inside thereof, v^yheroin the cover plate and the 
mount arc connected to each other by a low melting point alloy 
melted out from the hole. 
[0021] 

An invention as defined in claim 2 provides a sprinkler 
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head cover in QccordancG vjith claim 1 a sprinkler head cover 
comprising: a housing adapted to be attached to be attached to a 
sprinkler head which is connected to a water supply piping and 
in which; in case of fire, a valve disposed inside the sprinkler 
head is open to allow a fire-extinguishing liquid in the water 
supply piping to spread around; a cover plate adapted to cover 
the sprinkler head so that the sprinkler head cannot be seen 
from outside; and a mount installed in the housing and having a 
hole inside thereof ^ in which a cover plate connecting surface 
of the mount has a flange configuration wherein the cover plate 
and the mount are connected to each other by solidifying a 
molten low melting point alloy after its having flowed out from 
the hole to the cover plate side . 
_[0022] 

An invention as defined in claim 3 providco a oprinklcr 
head cover in accordanco with claim 1 or 2;> — in v^/hich a gap io 
provided between the cover plate connecting ourface of the mount 
and the cover plate, 
[0023] 

An invention as defined in claim 4 provides a sprinkler 
head cover in accordance with claim 1 or 2^ in which the cover 
plate has a curved surface configuration and the cover plate 
connecting surface of the mount having a flange configuration 
defines an inclined-face to be placed in contact with the curved 
surface of the cover plate. 
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[0024] 

An invention as defined in claim 5 provides a sprinkler 
head cover in accordance with claim 4, in which an aligning 
means is disposed in the cover plate connecting surface of the 
mount . 

[0025] 

An invention as defined in claim 6 provides a sprinkler 
head cover in accordance with claim 1 claim 2 , in which the 
cover plate and the mount are made of a member having an 
excellent thermal conductivity and the housing is made of heat 
insulating material. 
_[0026] 

An invention ao defined in claim 7 providoo a oprinklcr 
head cover comprioing; — a houoing adapted to be attached to a 
sprinkler head v^/hich io connected to a water oupply piping and 
in vjhichy — in caoc of firo^ — a valve diopoocd inoidc the oprinklcr 
head io open to allow a f irc - oxtinguiahing liquid in the water 
oupply piping to oprcad around; and a cover plate adapted to 
cover over the oprinklcr head oo that the oprinklcr head cannot 
be occn from outoidc; — in which a flange io formed in a lower 
portion of the houoing, — the flange including a through hole 
penetrating through the flange, — wherein the cover plate and the 
mount arc connected to each other by a lov^ melting point alloy 
melted out from the through hole. 
[0027] 
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An invention ao dofinod in claim 8 providco a oprinklcr 
head cover in accordanco with claim 1, — in which a gap io 

provided between the flange of the housing and the cover plate. 
[0028] 

An invention ao defined in claim 9 providco a oprinklcr 
head cover in accordance with claim 7 or 8^ — in v^hich the cover 
plate hao a curved ourfacc configuration and a cover plate 
connecting ourface of the flange definoo an inclined - face to be 
placed in contact v^ith the curved ourfacc of the cover plate. 
[0020] 

An invention ao defined in claim 10 providco a oprinklcr 
head cover in accordance with claim 1, — in which the houoing io 
made of heat inoulating material and the cover plate connecting 
ourface of the houoing io coated with a film comprioing a 
material having an excellent adheoion to the low molting point 
alloy, 
[0030] 

An invention as defined in claim 11 provides a sprinkler 
head cover in accordance with claim 1 or 7 claim 2 , in which a 
leaf spring folded in three is disposed between the housing and ■ 
the cover plate the inclined-face portion of the cover plate 
having a curved surface configuration and a cuff is disposed in 
an end of a housing contact surface of the leaf spring^ wherein 
the cuff portion is locked in a cut defined in a peripheral edge 
of the housing . 
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_[0031] 

An invention qo defined in claim 12 providco a oprinklcr 
head cover in accordance v^ith claim 11^ — in vvhich a cuff io 
diopooed at an end of a houoing contact surface of the leaf 
spring. 

^[0032] 

An invention ao defined in claim 13 providco a oprinkler 
head, — in which the houoing of the oprinlcler head cover ao 
described above can be mounted on oaid oprinklcr head and a heat 
collector to be connected v/ith a heat oonoitivo olcmont diopooed 
in a lovjcr portion of the oprinklcr head io allowed to come in 
contact with the cover plate, 
[0033] 

An invention ao defined in claim 1 4 providco a oprinklcr 
hoad in accordance with claim 13, — in which tho hoat collector 
comprioeo a plurality of heat collectoro diopooed in layers, — 
one heat collector placed on the bottom layer is allowed to come 
in contact v^^ith the cover plate. 
[0034] 

An invention as defined in claim 15 provides a sprinkler 
head , in which the housing of the sprinkler head cover as 
described above can be mounted on the sprinkler head and a heat 
collector to be connected with a heat sensitive element disposed 
in a lower portion of the sprinkler head is allowed to come in 
contact with the cover plate, wherein the heat collector 
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comprises a plurality of plate-like heat collectors disposed in 
layers and in Qccordanco with claim 13, — in which one heat 
collector placed on the bottom layer is made of resilient 
material and has a plurality of vanes protruding radially in a 
diagonally downward direction. 
EFFECT OF THE INVENTION 
[0035] 

According to the invention as defined in claim 1 claim 2 , 
owing to the mount that has been employed for the connection 
between the housing and the cover plate in the sprinkler head 
cover, the level at which the cover plate is installed can be 
set to a suitable level to facilitate the absorption of the hot 
air stream below the ceiling surface, as the mount can serve as 
a spacer. 
[0036] 

In addition, in a manufacturing process, in the housing in 
which the mount has been already installed, when the houoing io 
placed on the cover plate and then heated in q furnace after a 
piece of lo\^ melting point alloy having been placed into the 
mount, when the housing is placed on the cover plate after a 
piece of low melting point alloy having been placed into the 
mount and then heated in a furnace, the low melting point alloy 
piece would melt. As this molten alloy is cooled, the cover 
plate and the mount are connected to each other. 
[0037] 
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According to the above described process, it becomes 
possible to produce a large number of the sprinkler head covers 
at one time, and it also becomes possible to manufacture a 
product having constant quality by controlling a quantity of the 
low melting point alloy pieces, a temperature in the furnace, a 
cooling time and the like. 
[0038] 

According to the invention qo defined in claim 2 In addition , 
owing to the cover plate connecting surface of the mount 
employing the flange configuration, there would be an effect to 
be brought about in that the flange surface and the cover plate 
can be soldered together by the low melting point alloy, so that 
the resultant connection area would be larger and consequently 
the connection strength would be greater. 
[0039] 

According to the invention ao defined in claim 3, — ov>^ing to 
the gap provided between Further, if the gap is provided between 
the cover plate connecting surface of the mount and the cover 
plate, there would be an action to be observed, that of the low 
melting point alloy, once melted, can flow into the gap under 
the capillary phenomenon. In addition, surface tension of the 
molten low melting point alloy causes the low melting point 
alloy to adhere to an outer peripheral surface of the cover 
plate connecting surface, so that the outer peripheral surface 
of the cover plate connecting surface and the cover plate can be 



connected in a three-dimensional configuration and thus the 
connection strength can be improved. 

[0040] 

According to the invention as defined in claim A, owing to 
the cover plate having employed the curved surface configuration, 
there would be an effect to be brought about in that the cover 
plate is not likely to be deformed when subjected to an external 
force. Further, in order to obtain a sufficient connection 
strength between the mount and the cover plate, the cover plate 
connecting surface of the mount defines the inclined-face to be 
placed in contact with the curved surface of the cover plate. 
The invention of claim 4 , — if c o m b ined vjith the invention ao 
defined in claim 3, — can further improve the connection strength . 
[0041] 

According to the invention as defined in claim 5, since the 
cover plate connecting surface of the mount does not define a 
horizontal plane but is formed into an inclined surface when the 
cover plate has the curved surface configuration, the aligning 
means is disposed in the cover plate connecting surface so that 
the mount can be installed in the housing in a position where 
the cover plate connecting surface formed into the inclined-face 
along its full circumference can be placed in contact with the 
cover plate. 
[0042] 

According to the invention as defined in claim 6, the 
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housing is made of a heat insulating material so that the heat 
absorbed by the cover plate and the mount can be consumed 
exclusively to melt the low melting point alloy. 
[0043] 

According to the invention ao dcfinod in claim 7 0n the 
other hand , the through hole is formed through the flange 
defined in the lower portion of the housing instead of using the 
mount as described above, in which a piece of the low melting 
point alloy is placed in the through hole and heated in the 
furnace to thereby accomplish the connection between the housing 
and the cover plato to allow the connection between the housing 
and the cover plate to be also accomplished . 
^[00 44 ] 

An effect from the invention as defined in claim 8 io 
oimilar to that of the invention an dcfinod in claim 3, — and an 
effect from the invention ao defined in claim 9 io oimilar to 
that of the invention ao defined in claim 4 . 
[0045] 

According to the invention go defined in claim IQ Further , 
owing to the coating film comprioing the material having an 
excellent adheoion to if the coating film comprising the 
material having an excellent adhesion to the low melting point 
alloy being applied to the cover plate connecting surface of the 
housing, it can be prevented it becomes possible to prevent 
after the housing having been connected with the cover plate 
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that the housing is separated from the low melting point alloy, 

resulting in the lower connection strength. 

[0046] 

According to the invention as defined in claim 11, the leaf 
spring is disposed in order to facilitate the separation of the 
cover plate from the mount to allow the cover plate to drop off 
in case of fire, and the leaf spring, that is provided as folded 
in three, can help increase an actuation stroke to be greater 
than that achieved by the spring folded in two. 
[0047] 

Especially, in a case of the cover plate defining the 
curved surface, since the curved surface of the cover plate 
which the leaf spring is placed in contact with is not extending 
in parallel with the housing bottom surface, making the 
actuation stroke greater by employing the leaf spring folded in 
three is more advantageous to obtain the actuation stroke 
sufficient to separate the cover plate from the mount upon 
melting of the low melting point alloy. 
[0048] 

According to the invention qo dofinod in claim 12 In 
addition , with the aid of the cuff disposed in the end of the 
housing contact surface of the leaf spring, which is adapted to 
engage with the peripheral edge of the housing, the leaf spring 
can be prevented from slipping into the inside of the cover 
plate or out of the housing, so that the leaf spring can be 
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always held in an appropriate position. 
[0049] 

According to the invention as defined in claim 15^ claimG 
13 to 15/ such a structure is provided, in which the heat can be 
transferred to the heat sensitive element via the heat collector 
placed in contact with the cover plate even in a condition where 
the sprinkler head is covered with the cover plate. 
[0050] 

Further, in this structure, one heat collector placed on 
the bottom layer has employed a plurality of vanes protruding 
radially in the diagonally downward direction, in which the 
vanes of the heat collector extend substantially in the 
horizontal, direction under the condition where the cover plate 
is installed but when the cover plate has dropped off, the vanes 
of the heat collector can be restored to their original 
configuration where they protrude in the diagonally downward 
direction favorably for absorbing the heat from the hot air 
stream drifting below the ceiling surface. 
BEST MODE FOR CARRYING OUT THE INVENTION 
[0051] 

A first and second embodiments will be illustrated below 
for an exemplary mode for carrying out the present invention. 
The first embodiment is a mode for carrying out the present 
invention as defined in claims 1 to 5 2 to 5 and claimo 11 and 12 
claim 11, and the second embodiment is another a— mode for 



carrying out the present invention as defined in claims 7 to 10. 
Further, a sprinkler head as defined in claimo 13 to 15 claim 15 , 
in which a sprinkler head cover of the first or the second 
embodiment is installed, is inclusive in the description of the 
first embodiment. 
Embodiment 1 
[0052] 

The first embodiment of the present invention will now be 
described with reference to Figs. 1 to 7. Fig, 1 is a sectional 
view of a sprinkler head cover and a sprinkler head of the first 
embodiment; Fig. 2 is a plan view of the sprinkler head covers- 
Fig . 3 is an exploded sectional view of the sprinkler head 
cover; Fig. 4 is a sectional view of a cover plate and a mount 
before their having been connected to each other; Fig. 5 is a 
sectional view of the cover plate and the mount after their 
having been connected to each other; Fig. 6 is a sectional view 
of the sprinkler head; Fig. 7 is an enlarged sectional view of 
an engagement between the sprinkler head cover and the sprinkler 
head; Fig. 8 shows a state when the cover plate has dropped off; 
and Fig. 9 shows a state when the sprinkler head has been 
actuated. 
[0053] 

The sprinkler head cover of the first embodiment as shown 
in Figs. 1 to 3 comprises a housing 1, a cover plate 2 and a 
mount 3 and the sprinkler head cover is attached to a sprinkler 



head 4 . 
[0054] 

The housing 1 is made of heat insulating material having 
resilience, specifically a stainless material or a synthetic 
resin, or metal material coated with the heat insulating 
material, and comprises a cylindrical portion 5 and a flange 6 
disposed in a lower end of the cylindrical portion 5 and 
extending outward therefrom. 
[0055] 

The cylindrical portion 5 includes narrow movable surfaces, 
7, 7... defined by a plurality of cuts 5A. The movable surface 1 , 
which is separated from the cylindrical portion 5 by the cuts, 
can be elastically deformed outward and inward. A pawl 8 is 
disposed on the movable surface 7, which protrudes obliquely 
downward so as to engage with the sprinkler head 4. 
[0056] 

The mount 3 is fitted in each of a plurality of holes 6A 
formed through the flange 6, such that the mount 3 is suspended 
from the flange 6. 
[0057] 

A cut 10 is formed in a peripheral edge of the flange 6, 
which is to be engaged with a leaf spring 9 disposed between the 
flange 6 and the cover plate 2. The leaf spring 9 is made of 
resilient material that is folded in three and includes a pawl 
11 formed in a side to be brought into contact with the flange 6. 



[0058] 

If the leaf spring 9 is disposed between the flange 6 and 
the cover plate 3 with the pawl 11 being locked in one of the 
cuts 10, in which the leaf spring 9 is locked in the cut with 
the aid of the pawl 11, consequently this arrangement can 
prevent the leaf spring 9 from slipping inward and being 
disengaged from the cover plate 2, when it is subjected to an 
external force. 
[0059] 

The cover plate 2 has a curved surface configuration with a 
raised peripheral edge. This peripheral edge that rises up can 
inhibit the leaf spring 9 from being removed from the position 
where it has been installed as described above. 
[0060] 

Since the cover plate 2 has employed the curved surface 
configuration, a surface area of the cover plate 2 is larger 
than the cover plate employing a flat surface configuration, 
therefore this configuration allows the heat to be absorbed 
efficiently from hot air stream drifting in a level below a 
ceiling surface. In addition, the curved surface configuration 
can further bring about an effect to improve the strength of the 
cover plate 12 against an external force. 
[0061] 

The mount 3 assumes generally the cylindrical configuration 
with its upper portion reduced to define a small diameter 
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cylinder section 12. The small diameter cylinder section 12 is 
inserted into the hole 6A of the housing 1, and a portion 
protruding over the flange 6 is fixed to the housing 1 by a 
caulking process. 
[0062] 

A lower portion of the mount 3 is formed into a flange 13, 
which is defined to be oblique relative to an axis of the 
cylinder section of the mount 3. 

[0063] 

A notch 14 is formed in the flange 13, and the notch 14 is 
used to align the mount 3 with the housing 1 when they are 
connected to each other. The aligning by using the notch 14 is 
carried out for the purpose of achieving the mount 3 to be 
connected to the housing 1 in a position where an inclined-face 
of the flange 13 comes in surface contact with the cover plate 
12. 

[0064] 

An under surface of the flange 13 provides a surface to be 
connected with the cover plate 2, and a protrusion 15 is formed 
in the under surface of the flange 13. The protrusion 15 has an 
effect to provide a gap 16 between the flange 13 and the cover 
plate 2. 
[0065] 

The gap 16 has an effect to permit molten low melting point 
alloy 17 in the mount 3 to flow into the gap 16 under the 



capillary phenomenon during the connecting of the mount 3 with 
the cover plate 2 by using the molten low melting point alloy 17 
(see Fig. 5) . 
[0066] 

The molten low melting point alloy 17 now present in the 
gap 16 can adhere to an outer peripheral surface of the flange 
13 owing to its surface tension, and if the molten low melting 
point alloy 17 is cooled, as in this condition, then the cover 
plate 2 and the mount 3 can be connected to each other, in which 
advantageously the connection is established not only between 
the bottom surface of the flange 13 and the cover plate 2 but 
also between the outer peripheral surface of the flange 13 and 
the cover plate 2 in a three-dimensional manner so as to provide 
a rigid connection between the mount 3 and the cover plate 2. 
[0067] 

The sprinkler head 4 as shown in Figs. 1 and 6 is connected 
with water supply piping 4A, and a nozzle 4C thereof is closed 
with a valve 4B within the sprinkler head. The valve 4B is 
supported by a heat sensitive operating section 4D and a heat 
sensitive element 4E is incorporated in the heat sensitive 
operating section 4D, so that in operation, the heat sensitive 
element 4E senses the heat from fire and triggers the heat 
sensitive operating section to be actuated for opening the valve. 
[0068] 

Incidentally, most of the sprinkler heads can be 
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categorized into two types: one having a structure of the heat 
sensitive element implemented by a glass valve; and the other 
having a structure of the heat sensitive element using a low 
melting point alloy, and the heat sensitive element of the 
sprinkler head used in the present invention has employed the 
one using the low-melting point alloy whose structure is 
exemplarily disclosed in the Japanese Patent Laid-open 
Publication No. Hei 07-284545. 
[0069] 

It is to be noted that the explanation of an internal 
structure of the sprinkler head is omitted in the specification 
of the present invention. 
[0070] 

The sprinkler head 4 as shown in Fig. 6 used in the present 
invention employs a configuration in which a cylinder 21 
defining a circular cylindrical configuration having a bottom 
surface is filled with a low melting point alloy 22 serving as a 
heat sensitive element 20, and a plunger 23 is mounted on the 
low melting point alloy 22. 
[0071] 

A few pieces of heat collectors 24, each having a disk-like 
configuration, is disposed in layers in an under side of the 
cylinder 21. The heat collector 24 is made of material, such as 
copper, copper alloy, aluminum or other material that is more 
apt to absorb the heat from fire for the purpose of transmitting 
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the heat to the low melting point alloy 22 disposed within the 
cylinder 22. 

[0072] 

A heat collector 25 is placed in a bottom layer of the 
plurality of heat collectors 24, the heat collector 25 
specifically having a plurality of vanes 26 extending radially, 
[0073] 

The heat collector 25 is made of resilient material, such 
as a spring member, and having respective vanes 26 suspending 
toward diagonally downward direction. 
[0074] 

When the housing 1 is attached to the sprinkler head 4, the 
inner wall of the cover plate 2 comes in contact with the heat 
col^lector 25 to place the vanes 26 into a position where they 
are expanded outward. Once the cover plate has dropped off, the 
heat collector 25 made of the resilient material can be restored 
into an original position. 
[0075] 

A saw tooth thread 27 is provided in an outer 
circumferential surface of the sprinkler head 4 for the 
engagement with the housing 1. A cross-sectional geometry of a 
thread of the saw tooth threads is defined by an upper surface 

28 forming a substantially horizontal plane and an inclined-face 

29 extending downward obliquely from the horizontal plane. 
[0076] 



A procedure for assembling the sprinkler head cover of the 
present invention will now be described. 
[0077] 

First of all, the housing 1 is connected with the mount 3. 
The small diameter cylinder section 12 of each mount 3 is 
inserted into a corresponding one of a plurality of holes 6A 
formed through the flange 6 of the housing 1, and the notch 14 
defined in the flange 13 of the mount 3 is aligned in position. 
[0078] 

The small diameter cylinder section 12, as the notch having 
been aligned, is fixed to the flange 6 by caulking. As it is, 
the flange 13 of each mount 3 can be fixedly placed in an 
orientation for making it in surface contact with the inner wall 
of the cover plate 2. 
[0079] 

Subsequently, the flange 13 is mounted on the inner wall of 
the cover plate 2, and a piece of low melting point alloy 17 is 
introduced into the mount 3 (see Fig. 4) . As it is heated in a 
furnace, the low melting point alloy 17 can melt with the aid of 
the heat inside the furnace so that the thus melted low melting 
point alloy 17 under the capillary phenomenon can flow into the 
gap 16 between the mount 3 and the cover plate 2 (see Fig. 5) . 
[0080] 

During this step, the low melting point alloy 17 that has 
melted and flowed into the gap 16 between the mount 3 and the 



cover plate 2 tends to adhere to the outer peripheral surface of 
the flange 13 of the mount 3 owing to its surface tension, so 

that the low melting point alloy 17 is now also present 
intermediately between the cover plate 2 and the outer 
peripheral surface of the flange 13. 

[0081] 

When the housing 1 and the cover plate 2 in the condition 
as described above is taken out of the furnace and cooled, the 
low melting point alloy 17 is solidified to accomplish the 
connection of the housing 1 with the cover plate 2. Finally, 
the leaf spring 9 is positioned such that the pawl 11 thereof 
may be aligned with the cut 10 of the housing 1 for the 
engagement therebetween, and then the leaf spring 9 is pushed 
inward until the under surface of the leaf spring 9 can be 
accommodated in the inner side of the raised portion of the 
peripheral edge of the cover plate 2 to complete the sprinkler 
head cover, 
[0082] 

A procedure for attaching the sprinkler head cover to the 
sprinkler head 4 as described above will now be described. 
[0083] 

The sprinkler head 4 is connected with the piping 4A 
arranged in the ceiling and installed such that only the 
components thereof located in the lower side of the heat 
sensitive element 20 may protrude out from the ceiling surface C. 
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The sprinkler head cover is fitted over the sprinkler head 4 by 
the cylindrical portion 5 of the housing 1. This process brings 
the pawl 8 of the housing 1 into contact with the inclined-face 
29 of the saw tooth thread 27 defined in the outer 
circumferential surface of the sprinkler head 4 . 
[0084] 

Since the cross-sectional geometry of the thread of the saw 
tooth thread 27 is defined by the upper surface 28 forming the 
substantially horizontal plane and the inclined-face 29 
extending downward obliquely from the horizontal plane, as shown 
in Fig. 1 , the pawl 8 and the movable surface 7 including the 
pawl 8 formed therein may be resiliently deformed outward 
following a slope of the inclined-face 29 so long as the pawl 8 
is moved in an upward direction, so that the housing 1 can be 
moved upward without receiving resistance from the saw tooth 
thread. 
[0085] 

The sprinkler head cover can be mounted on the sprinkler 
head 4 by pushing up the housing 1 to a level where the flange 6 
of the housing 1 comes in contact with the ceiling surface C. 
[0086] 

Owing to its geometric configuration, the saw tooth thread 
allows the housing 1 to move toward the ceiling but inhibits its 
movement in the opposite direction. To remove the housing 1 
from the sprinkler head, the housing 1 may be rotated around its 



own axis for disengagement from the sawtooth thread, 
[0087] 

Subsequently, operations of the sprinkler head cover and 
the sprinkler head in case of fire will now be described. 
[0088] 

In a normal operating condition, the cover plate 2 of the 
sprinkler head cover is in contact with the heat collector 25 of 
the sprinkler head, as shown in Fig. 1. In the event of fire, 
the air heated by heat from the fire moves upward and starts 
drifting below the ceiling surface. 
[0089] 

The cover plate 2 absorbs the heat from the hot air stream 
and transfer the heat to the low melting point alloy 17 
connected with the cover plate 2 and to the low melting point 
alloy 22 of the heat sensitive element 20 via the heat collector 
25 of the sprinkler head 4. 
[0090] 

Further, the hot air stream may also flow into the cover 
plate 2 through the gap between the flange 6 of the housing 1 
and the cover plate 2, so that the heat collectors 24 and 25 as 
well as the mount 3 can also absorb the heat directly from the 
hot air stream. 
[0091] 

The heat transferred from the cover plate 2 and the mount 3 
to the low melting point alloy 17 would not transfer to the 
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housing 1 made of heat insulating material but act to melt the 

low melting point alloy 17. 

[0092] 

Since the connection strength between the cover plate 2 and 
the mount 3 is weakened via the melting of the low melting point 
alloy 17 and further the leaf spring 9 acts to facilitate the 
dropping off of the cover plate 2, accordingly the cover plate 2 
drops off so as to expose the sprinkler head 4 disposed within 
the housing 1 (see Fig. 8) . 
[0093] 

Once the cover plate 2 has dropped off, the vane 26 of the 
heat collector 25 that has been in contact with the cover plate 
2 is restored into its original configuration where the vane 26 
protrudes downward diagonally. 
[0094] 

The heat collectors 24 and 25 absorb the heat from the hot 
air stream below the ceiling surface and transfer the heat to 
the low melting point alloy 22 of the heat sensitive element 20 
to thereby melt the low melting point alloy 22 and thus permits 
the plunger 23 to sink into the cylinder 21 to actuate the heat 
sensitive operating section. 
[0095] 

The actuation of the heat sensitive operating section 
supporting the valve can cancel the support to the valve, so 
that the valve opens the nozzle for releasing the fire 
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extinguishing liquid from the nozzle. In response to the release 
of the fire extinguishing liquid, a deflector D accommodated 
inside the sprinkler head is now protruded ahead of the nozzle 
to be held there, so that the fire extinguishing liquid released 
from the nozzle impinges upon the deflector D and flows in all 
directions to thereby mitigate or extinguish fire with the fire 
extinguishing liquid dispersing around. 
Embodiment 2 
[0096] 

Subsequently, a second embodiment will now be described 
with reference to Figs. 10 to 12. Fig. 10 is a sectional view 
of a sprinkler head cover and a sprinkler head of the second 
embodiment while Fig. 11 is a sectional view of a housing of the 
second embodiment. Fig. 12 is a plan view of a housing of the 
second embodiment. 
[0097] 

The sprinkler head cover of the second embodiment comprises 
a housing 31 and a cover plate 2, and is adapted to be attached 
to the sprinkler head 4. It is to be noted that the cover plate 
2 and the sprinkler head 4, as they have structures similar to 
those in the first embodiment, are designated with the same 
reference numerals and any detailed description thereof is 
herein omitted. In addition, as to the housing 31, as well, the 
components and portions having the same structures and functions 
as those in the first embodiment are designated with the same 
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reference numerals and any detailed description thereof is 

herein omitted. 

[0098] 

The housing 31 is made of heat insulating material such as, 
for example, stainless steel, synthetic resin and the like, and 
includes a cylindrical portion 5 and a flange 6 similarly to the 
first embodiment. The cylindrical portion 5 is similar to that 
in the first embodiment, in which a movable surface 7 is defined 
and a pawl 8 is disposed on the movable surface 7 for engagement 
with the sprinkler head 4 . 
[0099] 

A cut 10 is formed in the flange 6, similarly to the first 
embodiment, for engagement with a leaf spring 9 disposed between 
the flange 6 and the cover plate 2. 
[0100] 

A plurality of recesses 32 is defined in the flange 6 for 
accommodating low melting point alloy 17 therein. A bottom 
surface 33 of each recess 32 provides a connecting surface to 
the cover plate 2, and a bottom surface 33 has an inclined-face 
or a curved surface configuration in conformity with an inner 
surface configuration of the cover plate 2. 
[0101] 

The bottom surface 33 is applied with a coating film 34 
made of suitable material providing good adhesion to the low 
melting point alloy in order to improve the connection strength 
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to the cover plate 2 by means of the low melting point alloy 17. 
A specific material for the coating film 34 may include copper 
and tin, and such a material may be affixed, plated or applied 
to the bottom surface 33 to form the coating film 34. 
Alternatively, a material providing a good adhesion to the low 
melting point alloy may be embedded in the bottom surface 33 for 
forming the coating film 34. 
[0102] 

A small-size protrusion 35 protruding toward the cover 
plate 2 side is disposed in the bottom surface 33. The 
protrusion 35 can secure a tiny gap 36 between the bottom 
surface 33 and the cover plate 2. 
[0103] 

A small hole 37 is formed in the bottom surface 33, which 
extends from the recess 32 through the bottom surface 33, so 
that when the low melting point alloy 17 contained in the recess 
32 is heated to melt, the molten low melting point alloy 17 
under the capillary phenomenon flows from the small hole 37 into 
the gap 36 toward the cover plate side, where owing to the 
surface tension, the molten low melting point alloy remains 
therein and is cooled for establishing the connection between 
the bottom surface 33 and the cover plate 2. 
[0104] 

A plurality of protrusions 38 is formed in a radial 
configuration in the surface of the flange 6 facing the cover 
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plate 2. They are provided for the purpose of preventing the 
cover plate 2 from being deformed by an external force. 

[0105] 

A procedure for assembling the sprinkler head cover of the 
second embodiment will now be described. 

[0106] 

Firstly, a piece of low melting point alloy 17 is 
introduced in each recess 32 of the housing 31. Secondly, the 
bottom surface 33 of the housing 31 is mounted on the cover 
plate 2. In this condition, the gap 36 is defined between the 
bottom surface 33 and the cover plate 2 with the aid of the 
protrusion 35. 
[0107] 

The cover plate 2 along with the housing 31 mounted thereon 
are introduced into a furnace and heated therein. The low 
melting point alloy 7 melts by the heat in the furnace and flows 
into the gap between the bottom surface 33 and the cover plate 2 
under the capillary phenomenon. 
[0108] 

As the housing 31 and the cover plate 2 are taken out of 
the furnace and cooled, the low melting point alloy 17 is 
solidified to establish the connection between the housing 31 
and the cover plate 2. Finally, the leaf spring 9 is positioned 
such that the pawl 11 thereof may be aligned with the cut 10 of 
the housing 1 for the engagement therebetween, and then the leaf 
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spring 9 is pushed inward until the under surface of the leaf 
spring 9 can be accommodated in the inner side of the raised 
portion of the peripheral edge of the cover plate 2 to complete 
the sprinkler head cover. 
[0109] 

Since the sprinkler head cover of the second embodiment 
eliminates the work of installing the mount 3 in the housing 1 
as required in the first embodiment and so the sprinkler head 
cover can be manufactured at a lower cost. 
[0110] 

Further, since the heat absorbed by the cover plate 2 would 
not transfer to the bottom surface 33 owing to the housing 31 
being made of the heat insulating material but can be consumed 
exclusively for melting the low melting point alloy 17, so that 
the heat can transfer to the low melting point alloy 17 
efficiently to facilitate the melting effectively, 
[0111] 

A procedure for attaching the sprinkler head cover to the 
sprinkler head 4 of the second embodiment 2 as well as an 
operation thereof in case of fire are similar to those in the 
first embodiment, and so any detailed description is herein 
omitted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0112] 

Fig. 1 is a sectional view of a sprinkler head cover and a 
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sprinkler head of a first embodiment; 

Fig. 2 is a plan view of a sprinkler head covers- 
Fig. 3 is an exploded sectional view of a sprinkler head 

cover; 

Fig. 4 is a sectional view of a cover plate and a mount 
before their having been connected to each other; 

Fig. 5 is a sectional view of a cover plate and a mount 
after their having been connected to each other; 

Fig. 6 is a sectional view of a sprinkler head; 

Fig. 7 is an enlarged sectional view of an engagement 
between a sprinkler head cover and a sprinkler head; 

Fig. 8 shows a state when a cover plate has dropped off; 

Fig. 9 shows a state when a sprinkler head has been 
actuated; 

Fig. 10 is a sectional view of a sprinkler head cover and a 
sprinkler head of a second embodiment; 

Fig. 11 is a sectional view of a housing of a second 
embodiment; and 

Fig. 12 is a plan view of a housing of a second embodiment. 
DESCRIPTION OF REFERENCE NUMERALS 
[0113] 

1 Housing 

2 Cover plate 

3 Mount 

4 Sprinkler head 



.1 



- 35 - 

5 Cylindrical portion 

6 Flange 

7 Movable plane 

8 Pawl 

9 Leaf spring 

13 Flange of a mount 

14 Notch 

15 Protrusion 

16 Gap 

17,22 Low melting point alloy 

20 Heat sensitive element 

24 Heat collector 

25 Heat collector installed on a bottom layer 



